Hydrologic Workshop
USGS Kentucky District

Rapid Stream Assessment
Urban Stream Restoration

Don Roseboom and Tim Straub,
USGS, lllinois District




Riparian Management
System p

Streambank
Bioengineering

\ A
-
£

o

idd

Boulder
Wiers

pat

Multi-Species Buffer

:

Rotational
Grazing

New urban
stream views

Wy |

Constructed,
Restored
Wetland

Streamflow

Workshop Outline

1. Rapid Assessment of
Streams and Wetlands

2. Performance of Stream
Bioengineering BMP
after 4+ years









& MediaMapper [iroquois_sugar_demo]

File Map Device Tools Help

A \iew Lapers
= 4 Feature Layers
Sugar
] lrogquais
iroquois_sugar_demo
= 4 |ndex Layers
Sugar
] lrogquais
] woquois_sugar_demo
=< Other Layers e
ILIROOWH
tribgeo:

zuggens

od Q0376

04087 ef

F40037E"

CA008EA1

SA_CAPS

LSCTY_1K

LSCTY_8K j

RRERORROORO

%

| Selection Caunter

|:|:|,|.ﬁl

Laver Hame | [temns Selected |

Mo lkems Selected

3y

g

AN

Nal (272

e

if’"

/ﬁ;

ePH @ o e R ¥ A0z o

&l | BT i | < >

7 | ijQ--osmam

LEL'r'EfETDWSEf|MediaBerser| e = e
ElgMapLayers = i.”*.. LF'} Iem

thht Path

Ta <] » [+ u | =0z

a &l

F ]
H‘ @ @ Device Stopped

| O
+00:13:59 ﬁl gl‘






Results — McKee Creek
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Stream Restoration begins with

the Streambed

Channel Evolution Model

Effects on stream restoration design



Streams now exist where no stream existed
naturally. Drs. Newbury and Chester
Watson examine a peat bog drainage ditch

with Project Engineer,
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Streambed erodes down and then

erodes laterall
Channel Evolution Model Sbark bt
(Schumm, Hﬂﬂl!j"g Wms 1934) he=critical bank ht.




Newbury Riffles (weirs, rock grade
controls) in straight channelized
streams
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Bank restoration was Coir Logs with upper bank coir blankets. Vegetation included wetland
plants and native grasses. Low rock riffles were spaced infrequently in this very low
gradient stream.
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Weirs placed in meander exits




Stoney Creek Project Summary

‘Private landowners on a 40 acre estate, with Stony Creek
flowing across the parcel.

Landowners had employed an engineer to prepare a
topographic map, and engineering plans to construct an off-
line pond.

Landowners applied for and received appropriate regulatory
permits.

*Upon starting construction, the landowner decided to
remove the eroding meanders from Stony Creek, and created
a straight line, unstabilized channel. The new pond was
partially constructed on an old meander.

‘Regulatory hell followed.......

































Soft Bioengineering in Urban
Streames.

Is Everything Good?

Tim Straub and Don Roseboom
Illinois District, USGS
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Streambed erodes down and then

erodes laterall
Channel Evolution Model
Schumm, Harvey, Watson, 1984) "™
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Stages of Channel Evolution

Stage I. Sinuous, Premodified

he = critical bank height

= direction of bank or
bed movement

Stage IV. Degradation and
Stage Il. Constructed Stage lll. Degradation Widening
h<hc h<hc h>hc

floodplain terrace
P\ /_ 1 t
) h h
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slumped material

Stage V. Aggradation and Widening Stage VI. Quasi Equilibrium
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Streambed erodes down and then

h=bank ht

(Schumm, Harvey, Watson,1984) | _ . .. ...




Channelization efftect on slope

B (oLp)

ELEVATION

HORIZONTAL DISTANCE ALONG STREAM



~ Headcut —Incision - Knickpoint




Slope effect on erosion




Weirs spaced about 300 ft apart. Total length of one weir about 75 ft.

Agroecololgy Issue Team of the Leopold Center for Sustainable Agriculture, lowa State Department of Forestry, 11/5/01




Newbury Riffle effect on slope
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Waukegan River

National EPA Watershed
Monitoring Project 1991-2003
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eroded across manhole




Limited pool depth during summer low

flow prevented healthy fish population

LrE™ a ¥ & ;i B W d
-.-.; E = _rf._“'--'r 4 ": ﬂ:f - ‘I . - i - '-l-'--"
' s adsnn T B “
i ; i ;s
{
ﬁ.‘ -
-- ‘ +
-'-,...";
o
-‘ -
“ ¥ 4

-
~
o
i --'-.l
s
| 1 e
N g e
'



The 2md National EPA NPS Conference
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While bank stabilization protected
property, pool and riffles were required




Most pollution intolerant species
were found 1n swift rock riffles
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Large salmon are not included in
IBI calculation but highly valued
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Urban Nonpoint Pollution killed small
salmon 1nstantly 1n 2000. Urban storm
water quality 1s limiting factor.
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Incision undercut trees

logjams 1ncreased Wldenlng
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Headcut Just upstream of bluff
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Incision undercut bluff
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Newbury weirs 1n channelized
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Velocity vectors in meander
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Weirs placed in meander exits




I-_+——l-_i- —.——L el c— el el c——

" | [ L4

it | gaset @l [Degtgmg e (Vesil f

r
HIFFLF
[ -

,iF"J '_’ m-.rl' ||,l|rrrr_u|||!|-u| N
Lal atrmaght sTrmaen Brara i gral a (Br) i Tresm



- Installing weir at meander exi
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Looking downstream of weir
Crossing




Looking upstream at weir
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Truck crossing weir
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Pool depth and vegetation below

_road crossing after 5 vears
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also documents watershed
features at ground level with
hand-held cameras in digital
video and still formats
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Small game fish and intolerant species
increased in rock riffles. deeper pools
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Other Lessons Learned:

* In a regulatory violation setting, a major
challenge is trying to coordinate between the
various regulatory interests.

«“Softer” bioengineering practices can work in
high stress situations; are typically more
compatible with regulatory permit staff; and
help address the “no-feasible-alternative”
requirements of the Section 404 program.









What Happens to Water Movement When -
When Urban Areas Expand?

Results:

» Large % of impervious surfaces
« Compacted lawns & parks

« Rapid runoff

* High chemical load in runoff
« Streams deepen & widen

» Aquatic ecosystem destroyed

* Potential for significant flooding
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